Introduction
The Appalachian mountain region has long been characterized by deep poverty which led to the formation of the Appalachian Regional Commission (ARC) in 1965. The ARC region covers West Virginia and parts of 12 other states, running from New York to Mississippi (Ziliak 2012 ). The ARC region had an average county poverty rate of over 40 percent in 1960, about double the national average (Deaton and Niman 2012; Ziliak 2012) . While the poverty gap between the ARC region and the rest of the nation closed significantly by 1990, it remained nearly twice as large in Central Appalachia.
There are many reasons for higher poverty in Appalachia in general and Central Appalachia in particular. Possible causes include a low-paying industry structure, below average education, low household mobility, and remoteness from to cities (Weber et al. 
2005; Partridge and Rickman 2005; Lobao 2004). A key distinction between Central
Appalachia and the rest of the ARC region is its historic dependence on coal mining.
There is long literature arguing that the area's dependence on coal mining has contributed to its deep poverty through weaker local governance, entrepreneurship, and educational attainment, as well as degrading the environment, poor health outcomes, and limitations on other economic opportunities (Deaton and Niman 2012; James and Aadland 2011) .
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These factors are broadly associated with the natural resources curse in the international development literature. More recently, the process of mountain top mining (MTM) has expanded coal mining's environmental footprint in the region, possibly increasing health risks and further reducing the chances for long-term amenity-led growth that can alleviate poverty (Deller 2010; Woods and Gordon 2011) .
This study reinvestigates the causes of county poverty rates in Appalachia with a special focus on coal mining's role. Using data over the 1990-2010 period we assess whether coal mining continues to have a positive association with poverty rates, even as the industry's relative size has declined. We also appraise whether MTM is associated with higher poverty. We do this by comparing the ARC region to the rest of the U.S. and by using more disaggregated employment data that allows us to differentiate the effects of coal mining from other mining (versus aggregating all mining together as in past research). The results suggest that any potential adverse effects of coal mining on poverty have declined over time. Below, we first develop an empirical model followed by the empirical results. The final section provides our concluding thoughts.
Model
We use a disequilibrium partial-adjustment poverty model similar to Levernier, Partridge, and Rickman (2000) and Partridge and Rickman (2005; 2008a) . The model assumes a county's current equilibrium poverty rate is a function of its characteristics, such as job growth and demographics. Over time, changes in characteristics influence the county's poverty rate, though there may be a lag between actual change in the poverty rate. For instance, when a county's education levels increase, it may be years before more educated workers are employed in better paying jobs that reduce the poverty rate.
Because of sluggish adjustment to a new equilibrium, the current poverty rate is assumed to be a function of the past poverty rate and its current characteristics.
Formally, the partial-adjustment model can be written as:
( 1) where is the equilibrium poverty rate of county in year , is a vector of the characteristics of county in year , and is a vector that captures the relationship between and . Because the actual poverty rate in year ( ) does not instantaneously adjust to β , the difference between the equilibrium poverty rate and the previous poverty rate years in the past is a fraction, , of the difference between the actual poverty rate and the previous poverty rate years in the past. 
Empirical implementation
We use Ordinary Least Squares (OLS) to estimate an empirical model using Equation 3.
OLS has shortcomings that we try to mitigate. For example, high poverty rates may deter firms from creating employment-producing endogeneity. Alternatively, coal mining may not be a random event, but geological availability of coal and the fact that demand for coal is driven by national and world markets reduces simultaneity with local outcomes. Generally, we lag the explanatory variables to mitigate reverse causality.
The empirical models are estimated over two samples: 1) ARC counties and 2) all other US counties (RUS hereafter). Unless otherwise indicated, data sources are described in Rickman (2005, 2008a) . The ARC region is of keen interest because its historically high poverty rates have been associated with coal miningespecially in Central Appalachia, raising the possibility of a natural resources curse (Deaton and Niman 2012) . Coal mining and MTM are much more intense in this region.
Intense coal mining such as now seen in the Great Plains is a more recent trend. A finding that coal mining has a different effect in the RUS compared to the ARC region would suggest that something particular about Appalachian coal mining contributes to high poverty (e.g., how it affects culture or governance). Hendryx (2011) Environmental damage may negatively impact tourism, leading to greater poverty for affected workers and reducing the possibility of long-term amenity-led growth. MTM is especially capital-intensive, requiring fewer workers than traditional coal mining (Woods and Gordon 2011) . Alternatively, MTM operations (and coal mining in general) may decrease poverty by providing jobs to lower middle-class workers or workers on the precipice of poverty. 3 Thus, the impact of MTM on poverty is not clear a priori.
We include three (place of work) employment shares for (1) coal mining; (2) oil and gas mining, and (3) other mining activities using four digit NAICS codes using data from the EMSI consulting company. 4 We include the contemporaneous ten-year percent change in the three mining sectors' employment (1990-00 and 2000-10), which should be exogenous because they are almost exclusively traded on national and international markets. Thus, we ask whether new mining operations have different marginal effects than long-term legacy effects associated with the lagged mining shares. We also ascertain whether coal mining has different effects than other extractive industries.
Including the mining employment shares (especially coal) also controls for any effect that would be captured by the MTM variable which is attributable to employment in mining, but not exclusively to MTM. We also interact the mining employment share variables and the percent change in mining employment share variables with the MTM variable. This allows us to parse out whether the effects of the level and growth of coal mining are different in MTM counties.
The a priori impact of shares or percent change of extractive industries is unclear. Black, McKinnish, and Sanders (2005) find that about 100 new coal mining jobs added on net about 25 indirect jobs in Appalachian coal communities. However, in terms of attracting population and reducing poverty, it is not clear whether the economic benefits outweigh the negative environmental and health externalities linked to mining.
is the average poverty rate of counties contiguous to county measured in 1990. is a vector of distance variables that reflect distance to increasingly larger cities. Proximity to agglomeration economies may influence poverty in several ways. For example, spatial mismatch between low income workers and jobs are reduced by agglomeration economies (Partridge and Rickman 2008) . Communities that are closer to larger cities benefit from stronger commuting linkages, knowledge spillovers, and tighter input-output links. Thus, we include kilometers to the nearest metro area as well as incremental distances in kilometers to the nearest metro area with a population of at least 250,000 residents, 500,000 residents, and 1.5 million residents (see Partridge and Rickman 2008) . We also include the 1990 population of the nearest metropolitan area. Model 2 adds the corresponding ten-year percent change in county shares of coal mining, oil and gas mining, and other mining. With the exception of a positive poverty link between oil and gas employment in the RUS sample, there is no statistical association between change in mining employment and poverty. These results suggest that poverty's association with coal mining is more of a legacy effect than a contemporaneous association with coal production.
Empirical Results
Model 3 shows that though MTM is positively correlated with 2000 ARC poverty rates, the effect is not statistically significant. We also interact the MTM dummy with coal's share of total employment and the percent change in coal employment. Again these terms are statistically insignificant and suggest MTM has no added link to poverty in high-concentration coal counties or in counties with rising coal mining employment.
Though we do not report results for distance and education variables, they have a statistically significant impact similar to that found by Partridge and Rickman (2008) . In short, poverty rates are positively related to distance to higher tiered MAs. The largest effect comes from the distance to the nearest MA, implying that proximity to any size MA has an important impact on poverty, most likely through commuting access (Partridge and Rickman 2008) . The education variables are negative and significant, the high school graduate share having the largest marginal effect. In 2000, high school graduation seemed to be the threshold that most directly pushed workers above poverty. 
Conclusion
Coal mining has long been associated with higher poverty in Appalachia, consistent with a natural resources curse. This study reassessed coal mining's link to poverty in Appalachia, including the more modern influence of MTM, with its broader environmental footprint. We find that coal's positive association with poverty changed to a negative association post-2000. Moreover, we find weak evidence that MTM is now associated with lower poverty, though we are careful not claim that this is a permanent effect. Hence, we tentatively conclude that there may be a reversal in coal mining's natural resource curse in Appalachia.
A limitation of this study is that while coal mining is determined by geology and national and global demand, a nonrandom pattern of the location of coal mining may exist-in particular for MTM (e.g., in business-friendly locales). Hence, future work should assess the potential nonrandom nature of mining location via the use of instrumental variables to appraise whether the effects of coal mining are truly changing. 1 Coal mining aside, the ARC region faces considerably different economic and demographic conditions than the RUS, suggesting that its poverty process differs from the RUS. We tested for differences in model coefficients across samples and find statistically significant differences between the ARC region and RUS. 2 We could not use the American Survey Data because it only contains poverty estimates for five year averages (2006) (2007) (2008) (2009) (2010) for all counties. 
